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Small can characteristics

Two categories of small cans (SC) are available on the Californian
market:
Cans to be screwed and perforated
Cans equipped with a valve and an optional pressure gauge

Can to be screwed and

perforated Price  Price Price Net
SC brand name Modd Type Content Kragen Kragen2 part p—
Quest Normdl XK P 120z 7,9%
Quest uv &P 120z 11,99%
Quest Stop Lesk &P 12 0z 11,99%
Quest  SubZeroPoa Bexr S&P”kze"&“t © 90z 89S 259% 24.99%
Reusable charging kit for small ~ Johnsen P Loz 79% 8MV$ 829%
cans to be perforated and Johnsen WV Dye %P 2oz 149%
screwed Interdynamics EZ Chill Vaveeyipped 140z 21,9% 17,9%
Interdynanmics Arctic Freeze P 130z 139% 129%
. . Vave equipped
Interdynamics Arctic Freeze +P 120z 09%
Interdynamics ArdicFreeze Vdwveeayuippaed 190z 29%
. Arctic Freezewith .
Interdynamics Rarsble Trigoer Vaveeqipped 140z 269%
Interdynamics EZ Chill+hose  Vawve equipped 28999%
B0l yaveequipped
- ' Interdynarics  MessureRecharge ™~ N 190z 2499%
Can equipped with a valve Kit L

and pressure gauge



Small can leak test results

Measures are made at the CEP laboratory in order to:
Evaluate the can emissions before and after a partial use
14 different cans of different types have been tested

)

Type V Type S&P

Cans E Leak Flow Rate [g/yr]
Net Weight [g] Type CEP Reference i new used
/ 95 95
I 30 35 40 30 35
510 1% C1-01 ! 317 3.88 5.8 [341 405 4.79] F1-01
396 S&P C1-03 (011 019 032 [019 028 055 | FI1-02
510 1% C1-02 i 0.83 124 1.95 086 124 1.65 F1-01
396 1% C1-04 ¢ 062 103 173 055 086 151 F1-01
396 S&P C1-05 ! 037 0.60 1.05 [441 526 714 | F1-09
397 1% C1-06 ! 0.97 159 227 070  2.08  3.34 1-01 F1-02
398 1% C1-07 I 066 1.09 1.64 075 114 1.84 FI°
396 S&P C1-08 i 039 062 097 152 223 2.60 FI1-12
398 S&P C1-10 i 041 0.62 1.09 3.09 448  5.86 F1-11
368 S&P C1-13 i 0.33 049 077 041 062  1.06 F1-04 ( J
i
340 S&P C3-01 i 0.02 0.04 0.03 [139 298 604 F1-13 F1-09
340 S&P C3-02 i 0.002 0.003 0.08 370 501  67.8 F1-07 F1-13
340 S&P C3-03 } 0.002 0.006 0.08 0.02  0.03 0.05 F1-05
!
538 S&P C4-01 ! 0.04 0.05 0.08
538 S&P C4-02 ! 0.05 0.07 0.11 006 011  0.19 F1-03
f



upeldully pruceuuie 1ol enissiull
assessment

Direct Leaks from the hose, can tap and

DIYer charging emissions | Service port adaptor.

its own car o _ .
« Heel emissions » : refrigerant remaining

In the can after the DIYer disconnects the
service port adaptor

Indirect
emissions

The main steps of the operating procedure are as follows:
The refrigerant charge of the MAC system is recovered
An initial and partial charge of the AC loop (typically 1/3 of the
original charge),
The SCU is interviewed on his usual practice with small cans
The SCU is free to choose the one he wants,
The SCU proceeds by charging his AC system.
The refrigerant emissions during the charging process as well as

the can heels are evaluated.



Small can user Samples

50 DlYers have participated to the survey (45 have done the procedure and 5 have
been interviewed)
Two sample groups

Overall sample

Small can user sample (50 cases)

50 100%
45 | 1 90%
401 J - - 80%

Number of vehicles
Sample percentage

35 70%

o+ 5 60%

»+ 5 1| 50%

2o+ Bl e || - 40%

541 . - 30%

041 ] 4 20%

° SC: Small Can

St N N RN N R 7 10% CSS: Car Self Servicing
0 . 0% SCU: Small Can User

Male  Female <30 yr old>30 yr old familiar User of Non user
withCSS  SC of SC

More than 70% of the persons are
Small Can users who have previously
made refrigerant charge of MVAC
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Vehicle analysis

Car vintage for the 16 vehicles owned by the DIYers

Number of Vehicles

For sample 2, the CEP car used is a Mitsubishi

Knowledge of the AC nominal charge
for persons who made the procedure on

their own vehicle

Montero, sample number: 20

Refrigerant nominal charge
knowledge

yes
26%

74%




Choice of small cans

Type and capacity of small cans

Number of vehicles

Type of small can used (50 cases)

90%

perforated valve 120z 130z 14 0z 18 oz 190z
& screwed equipped

7777777777777777777777777777777777777777777777777 - 80%
7777777777777777777777777777777777777777777 - 70%
———————————————————————————————————————— - 60%
7777777777777777777777777777777777777777 - 50%
7777777777777777777777777777777777777777 - 40%

- 30%
- 20%
- 10%
- 0%

Sample percentage

Criteria for small can type choice

Number of Vehicles
P P
o N IS (o)} (o0] o N
| | | | | |

SC selection criteria

[
5

N m

T 45%
———————————————————————————— 1 40%
T 35%
T 30%
7777777777777777777777777777 1 25%
T 20%
T 15%
T 10%
T 5%

- 0%

simplerto usedthe have cheaper bigger pressure no

use

same can already capacity gauge response
type the equipped
before charge kit

Sample percentage

Number of can used during the filling process (50 cases)

80%

Number of vehicles

1 can

2 cans

3 cans

- 70%

- 60%

- 50%

- 40%

- 30%

Sample percentage

- 20%

Number of cans used
- 10%

- 0%




Charging procedure

A procedure is considered correct if all
of the instructions are correctly done

OverallSample

Number of vehicles

Charging Procedure ( 50 cases)

100%
— T 90%
*********************** T 80%
******************** — 1 70%
*********************************** 1| | T 60%
T 50%
T 40%
- 30%
T 20%
T 10%
0%

Read
instructions
No read
Shake
No Shake
Engin on
AC on
Fill in vapor
Fill in liquid ‘
Correctly Ail
Uncorrectly = :
| | |

Report of facts and actions during the
charging process of small can users

sample percentage




Criteria to stop charging

Overall sample

Number of vehicles

Criteria to stop charging with small can (50 cases)

30

25 -

20 -

15

10 -

|

60%

- 50%

- 40%

- 30%

- 20%

- 10%

|

0%

Pressure

gauge

air
temperature

charging
time

the can is

empty

buble on the
HP receiver

Sample percentage




Charging operation duration

Overall sample

=
N

=
o

Number of operations

|—\
N

(e0]

(o))

N

N
|

o

Charge operation duration (50 cases)

5 10

15

Minutes

25

40

T 25%

20%

1 15%
+ 10%

| %
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Sample percentage
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heels

(50 cases)

Emissions due to servicing

Emissions due to servicing
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Overall refrigerant emissions

Number of vehicles

Total refrigerant losses
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of refrigerant (Overall sample)
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Conclusions

Conclusions are drawn from field tests carefully done with a sample of
DlYers : 70% had previously made the refrigerant charging operation.

1 / 3 of the refrigerant contained in the can is emitted during operation
and after (emission of the refrigerant heel)

The indications given by the pressure gauge are not physically based
and are misleading

The indications given on small can tags are incomplete: no indication on
the practical interest to shake the can, no indication to verify when the
can is empty

After use (when the charging hose is kept connected to the small can or
for cans equipped with a valve) some cans are leak tight while others
are huge emitters

The small can users should have an indication on significant leak sites

before charging.
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